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weaker than metallic sodium and potassium, has for a 
long time been felt. 

The cost of metallic calcium-about $22.50 per pound 
-has hitherto precluded its use in this capacity (i. e., 
as a reducer), but, by the new process, this cost is 
lowered by about five thousand times, it being pro
duced at the amazingly low rate of 4 5  cents per hun
dred weight-a fact whose importance to organic 
chemistry it is impossible to overestimate. Besides its 
importance in this direction, the discovery is of high 
interest to the iron industry. To free iron from 
phosphorus, sulphur, and oxygen, an addition of alumi
nium to the molten ore has hitherto been necessary, 
and while a specimen of iron containing aluminium is 
bet�er than one containing phosphorus, or sulphur or 
oxygen, it is not as good as absolutely pure iron as 
regards resistance to strain and fracture. Should 
the theory now maintained by experts that the amount 
of calcium necessary to reduce these deleterious con
tents be so small as to virtually leave the iron in a 
state of purity-should this be confirmed in actual 
practice, and should it be found that the calcium plays 
no deleterious part, the new industry of calcium pro
ducing has a most brilliant future. The same may be 
said for metal.lic strontium, which is now being pro
duced cheaply and plentifully.-Nat. Drug. 

CONTEMPORARY ELECTRICAL SCIENCEo* 

DARK CATHODE SPACE.-H. Ebert and P. Ewers have 
made a series of careful measurements of the thick
ness of the dark cathode space, and have rigidly proved 
the law which expresses that thickness d as a function 
of the pressume p. The law has the form d X p,n 
= d,,= constant, where m is a constant depending upon 
the nature of the gas. The electrodes employed in
cluded aluminium plates of radii 1 cm., 1.4 cm., and 
0.7 cm., and a sphere 0.5 cm. in radius. In oxygen, 11L 

has the value 0.835, and do the value 1.556. In nitro
gen, the corresponding values are 0.796 and 2.11. In 
hydrogen, they are much higher, being 0.9 41 and 6.87 
respectively. In carbonic oxide they are lower, 
being 0.636 and 2.51. The authors distinguish two 
groups of gases. One of them comprises hydrogen, 
carbonic acid and nitrogen, while the other includes 
carbonic oxide and oxygen, hydrogen possessing the 
greatest and oxygen the smallest dark spaces at the 
same pressure. An interesting conclusion arrived at 
is that the size of the dark space is in direct proportion 
to the energy consumed by the tube. It appears, there
fore, that a good deal of the energy supplied is used 
up in forming the dark space.-Ebert and Ewers, Ann. 
der Physik, No.1, 1903. 

VISIHLE MOLECULES.-A paper which is bound not 
only to create a sensation, but to profoundly influence 
molecular physics is that by H. Siedentopf and R. 
Zsigmondy on "The Visibility of Ultra-Microscopic Par
ticles." It describes a method of making small par
ticles visible which considerably extends the range of 
microscopic vision, and brings us within a short dis
tance of molecular dimensions. The method is a form 
of "dark field illumination" with sunlight filtered 
through a narrow slit. The particles specially ex
amined are gold particles in ruby glass. These par
tides are exceedingly small, and although they cannot 
be seen as they actually are, they appear as .diffraction 
disks about 1 mm. in apparent diameter. Since their 
real size is 20 ttt! on the average, this means an en
largement -of 50,000 diameters. The objection that 
the disk does not show the real object also applies to 
the fixed stars, whic}! appear in the most powerful 
telescope only as diffraction disks. The limit of the 
method is at about 5 t!t!, or about 10 times the 
diameter of a molecule, and the authors prove that 
some of the gold particles are smaller than that limit. 
By counting the number of particles in a certain vol
ume and estimating the total amount of gold present, 
they arrive at the size and weight of the particles. 
Molecules themselves could only be seen if they could 
be made intensely self-luminous, or if the eye could 
be made much more sensitive.-Siedentopf and Zsig
mondy, Ann. der Physik, No.1, 1903. 

CAPILLARY ELECTROMETER. - The electrometer in 
which only a drop of mercury is used (see the Elec
trician, vol. xlix., p. 418), is very advantageous for null 
methods, but maxima cannot be observed by its means, 
and the drop is liable to slip out of the tube. P. Boley 
describes two new types which lend themselves to all 
kind of measurements. Since the sensitiveness de
pends upon the mobility of the meniscus and the 
power of the microscope, each of these two factors 
should be made a maximum. The mobility of the 
meniscus would be infinitely great for a form of the 
electrometer in which the mercury would be in a state 
of indifferent equilibrium. Such a state could be real
ized by putting the capillary tube into the shape of a 
hyperboloid of revolution. But most capillary tubes 
approximate to this shape more or less, and have a 
region of indifferent equilibrium slightly below their 
thinnest bore. By choosing a tube of nearly hyper
boloidal shape, the author is enabled to measure an 
E. M. F. of 10-5 volts with an enlargement of 84 0 and 
a water manometer. The bore is 0.25 mm. and the 
mercury thread is only 2.75 cm. IQng. Another form 
of tube resembles Lippmann's reversed pattern, and 
has a bore as large as 1 mm. It measures 10-' volts.-
P. Boley, Journ. de Phys., December, 1902. 

POLONIuM.-Mme. Curie, the discoverer of polonium, 
maintains that it is not yet decided whether polonium 
is an element or not. The supposition that any radio
active substance which has different properties from 
other radio-active substances is a separate element 
was verified in the case of radium, but is rendered un
certain by the phenomena of induced radio-activity. 
The case of polonium is rendered doubtful by the fact 
that the spectrum only shows the rays of bismuth. On 
the other hand, it is possible to concentrate the radio
active substance contained in "radio-active bismuth," 
and this would not be possible if bismuth alone were 
present. Also, on sublimating bismuth sulphide, the 
sublimated portion is the more radio-active. It is 
possible that polonium does not possess any sensitive 
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spectroscopic reaction. A serious point is the gradual 
loss of activity, which in one case amounted to 50 per 
cent in eleven months. But Marckwald has succeeded 
in obtaining a polonium preparation which does not 
show any sensible loss. It would be interesting to 
determine the atomic weight of the element, and this 
the authoress is working at whenever she has a suffi
cient quantity of radio-active bismuth available.-Mme. 
Curie, Physikal. Zeitschr., January 15, 1903. 

VELOCITY OF RONTGEN RAYs.-The prevailing theory 
that X-rays are but an irregular series of single wave 
impulses, making up what might be called an optical 
"noise," has received another confirmation at the hands 
of R. Blondlot. He tested whether the different 
varieties of X-rays, which we know to have very dif
ferent· powers of penetration, differed in their velocities 
of propagation, as do the rays given out by the dif
ferent radio-active bodies. He found that whatever 
the kind of vacuum tube from which X-rays might 
be obtained, their velocities were always equal to the 
velocity of light in air. The experiments were made 
by the method already described (see the Electrician 
of November 21, p. 189). Indeed, the previous experi
ments made it probable that the rays had a fixed 
velocity, as otherwise the maximum could not well 
have been a decided one, however the tube might be 
working. The author also found the natural conclu
sion verified that the velocity is independent of the 
medium through which the rays· are propagated, since 
there is no refraction. He verified this for wood, 
paraffin, vaseline oil and essence of terebenthine.-R. 
Blondlot, Comptes Rendus, December 29, 1902. 

PHOSPHORUS EMANATION.-Air becomes conducting 
when placed in the neighborhood of a stick of phos
phorus. Barus has shown that it also acquires the 
power of condensing water vapor, even though it be 
not saturated. Whether we have here a phenomenon 
of true ionization has been answered in the negative 
by Schmidt, and in the affirmative by Harms. E. Bloch 
has therefore studied the effect under improved condi, 
tions. He passed a current of perfectly dry air over 
the phosphorus, and found that it showed no fumes. 
It had an electric conductivity which reached a satura
tion value at a certain point. Since at the same time 
no current is produced on inclosing two electrodes into 
a charged cylinder containing the emanation and put
ting one electrode to earth, we have evidence of a true 
ionization. The mobility of the ions is extremely 
feeble, being of the order of 1-300 mm. per second with 
a field of 1 volt Der centimeter. This mobility is very 
much less that fhat of ordinary gaseous ions, but is 
the same as that found by Townsend in gases newly 
produced by electrolysis. These also agree with phos
phorus emanation in their condensing power.-E. 
Bloch, Comptes Rendus, December 29, 1902. 

HALL EFFECT IN FLAMES.-In a recent communication 
(see the Electrician of December 19, 1902, p. 341) G. 
Moreau studied the mechanism of conduction in a 
flame charged with an alkaline salt vapor, and came 
to the conclusion that a flame contained no free ions, 
and that metallic electrodes were essential to its ioniza
tion. The mobility of the negative ions varies from 
660 cm. pel;' second in a cool flame to 1,320 in a hot 
Bunsen flame. The mobility of the positive ions is 80 
cm. per second in the standard field, whatever may be 
the temperature. These mobilities may be utilized for 
calculating the Hall effect in flames. The author 
makes a few such calculations for various KCl and 
NaCi flames, and gets values fairly agreeing with ex
periment, but occasionally somewhat too high. The 
negative ion seems only to depend upon the nature of 
the metal and the concentration of the metallic matter. 
It appears to consist of a negative electron carrying 
with it some neutral molecules. The positive ion con
sists of the atom with an accretion of neutral mole
cules. The preponderating influence observed by 
Arrhenius in the conductivity of saline vapors is thus 
accounted for.-G. Moreau, Comptes Rendus, Decem
ber 29, 1902. 

DIFFRACTION OF RONTGEN RAYS.-H. Haga and C. H. 
Wind maintain against the criticism of B. Walter, 
not only that they have photographed a true diffraction 
effect of R(intgen rays, but that they have obtained 
even more unmistakable evidence of it than they had 
before. They mounted two slits 75 cm. apart on a bench 
in the shape of an iron girder. One of the successful 
photographs of diffraction fringes was obtained after 
912 hours' exposure with a specially soft tube, which 
the authors succeeded in keeping soft for that length 
of time, although the water used for cooling was boil
ing all the time. The other two photographs re
quired two tubes each, and took 31 and 4 0  hours re
spectively. All these showed very slight veiling; but 
they all showed a perceptible broadening of the ima�e 
of the slit. That this broadening is due to diffraction, 
and not to irradiation or concussion, is proved by the 
fact that it is found only in the case of narrow slits, 
and not at points where the slit is broadened. The 
values for the wave-length of X-rays deduced from 
the three photographs differ widely, but are in any 
case extremely small, and more of the order of the 
size of a molecule than of the order of length of light 
waves. The three values given are 0.16, 0.05, arid 0.12 
t! tI respectively. The authors attribute the differ
ence to a difference in the degree of hardness of the 
various tubes.-Haga and Wind, Ann. del' Physik., 
No. 2, 1903. 

ABNORMAL CATHODE F ALL.-According to the ionic
shock theory, the amount of ionization near the 
cathode depends essentially upon the number of 
neutral molecules in the unit of volume. This num
ber, called the "specific number of molecules" n, is 
of importance in a number of formulffi governing 
vacuum phenomena, and its discoverer, J. Stark, pro
poses to use it for formulating the abnormal cathode 
fall of the glow current. If that is done, it appears 
that theoretically the relation between cathode drop 
and current should not be linear. Since a linear rela
tion has been, however, found by some observers, the 
author has made new measurements with platinum 
electrodes in a vacuum free from fat. The uniform 
result is that there is no linear relation between 
cathode fall and current stren!)th. The fact Is that 
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the self heating of the cathoJe often stimulates a linear 
relation. The electric work in the dark cathode space 
is equal to the prpduct of the cathode fall into the 
total current. The work spent on the positive ions 
is converted into heat at the cathode. With a constant 
pressure, and an increasing temperature, the normal 
cathode fall remains constant, but the abnormal 
cathode fall increases while the normal current den· 
sity at the cathode diminishes.-J. Stark, Berichte der 
Deutschen Phys. Ges., No. 1, 1903. 

MAGNETIC EFF EC'l' OF ELECTRIC CONVECTION.-V. 
Cremieu writes on the present state or the question of 
electric convection, and does his best to defend him
self against the positive results obtained by Pender. 
The experimental problem, he says, which was already 
surrounded by numberless difficulties, is further com
plicated by a new disturbing cause which he has un
earthed. He has found that, beside� the theoretical 
effect of the convection of charges, an astatic magnetic 
system contained in a closed electric screen may, under 
certain conditions, be subject to a magnetic action 
which strongly deflects the needle, and can even de
magnetize it. This action may be produced by plac
ing the astatic system in its screen above a horizontal 
metallic plate attached to a conductor of feeble resist
ance and no inductance, whose other terminal is put 
to earth. If, now, a condenser is discharged anywhere 
along the conductor, the needle receives a violent 
shock which displaces its zero. This effect can be 
stopped by introducing a high liquid resistance or a 
larger metallic screen. The author points out that a 
disturbing magnetic effect may be produced by a loss 
of charge of the body conveying the electricity. He 
thinks that the final decision of the question will in
volve much time and trou]lle yet.-V. Cremieu, Journ. 
de Phys., December, 1902. 

ELECTRIC DISSIPATION IN FOG.-A. Gockel has studied 
the effect of fog upon the distribution of atmospheric 
potential and upon the mobility of positive and nega
tive ions. He comes to the conclusion that ascending 
air-currents, such as are prevalent in cyclonic areas, 
carry with them negative ions. These give rise to the 
formation of clouds, as a rule, since the negative ions 
are the most effective condensation nuclei. At Frei
burg the author has observed a quicker dissipation of 
positive electricity with a falling barometer. A sur; 
p'lus of positive ions, as always exists near the moun
tain tops in fine weather, may be reversed by fog, since 
the positive ions are screened off and prevented from 
coming through from abo-ve. During snowstorms 
there is a quicker dissipation of positive electricity, 
and, therefore, a prevalence of negative ions. The 
low-lying fogs occurring in autumn and winter are al
most always produced by descending air-currents, 
such as prevail during anti-cyclones. These descend
ing air-currents take down with them a quantity of 
positive ions. This gives rise to the strong surplus 
of positive ions in the layer above the fog, as found 
by Ebert in his balloon voyages. The author suspects 
a close relation between dissipation and atmospheric 
pressure.-A. Gockel, Physikal. Z<;litschr., February 1, 

1903. 

AN OPTICAL PYROMETER.-L. Holborn and F. Kurl
baum describe ap. optical pyrometer constructed upon 
a new plan, in Which both sources are viewed direct, 
and the standard is adjusted to a sufficient intensity 
to merge into the source measured. The instrument 
consists of a telescope which produces an image of 
the source under investigation in the plane of vision, 
and in the same plane is mounted a loop of incan
descent filament contained in a circular globe, which 
does not perceptibly influence the optical system. A 
red glass tinted with cupric oxide is inserted in the 
eyepiece, so that a homogeneous radiation is secure�. 
Under ordinary circumstances a simple red surface IS 

seen through the eye-piece, and on it the b'lack fila
ment. The current is then turned on, and is increased 
until the filament can be no longer distinguished. The 
filament appears to dissolve in a fiery gas, and it is im
possible to locate it exc'ept by the terminals, which 
remain cooler and, therefore, less brilliant. The pho
tometer or pyrometer is calibrated by means of a 
radiating black body, as described by Lummer and 
Pringsheim.-Holborn and Kurlbaum, Ann. der Phy
sik, No. 2, 1903. 

EDISON PHENOMENON.-According to M. Allegretti, 
the Edison phenomenon, consisting of the passage of 
electricity from the extreme negative end of the fila
ment of an incandescent lamp to a metallic plate in
troduced into the bulb, has not yet been fully ex
plained, although much work has been done upon it 
by Preece, Fleming, and others. The main question 
is as to whether we have here a phenomenon of ioni
zation or a true projection or negative particles. The 
author prepared a special vacuum tube having three 
openings by means of which the two electrodes and 
the metal'lic plate could be easily replaced. He found 
that the current between electrode and metallic plate 
decreases rapidly as the distance increases. and less 
rapidly as the area of the plate diminishes. The 
phenomenon produces no effect upon a sensitive plate 
wrapped up in black paper. A magnetic field weakens 
the current perceptibly, especially at the lower pres
sures. The author believes that the phenomenon is 
primarily due to ionization, but that at the higher 
vacua it is enhanced by the production of cathode 
rays which may be deflected in the same way as the 
ordinary cathode rays by a magnet.-M. A'llegretti, 
Physikal. Zeitschr., February 1, 1903. 

POLAR HEATING PRODUCED BY SPARKS.-According to 
E. Villari sparks from a condenser passing from one 
pointed thermo-couple to another or to a sphere or 

disk heat the thermo-couple in nearly the same pro
portion, no matter whether it is positive or negative, 
but the heating greatly depends upon the gas through 
which the sparks pass, being about 21h times as great 
in nitrogen as it is in hydrogen. When the sparks 
are supplied by an induction coil. the heating is much 
greater at a negative thermo-couple than at a positive 
one. This difference of heating is a peculiar phe
nomenon which is not due to anv difference in cur· 
rent intensity produced by reversal. In rarefied nitro
gen, which has a small. reSistance, both direct and re-
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versed sparks pass and the discharges are much more 
energetic. Therefore, the polar heating by these dis
charges is much greater than in nitrogen at atmos
pheric pressure. By' passing the same current through 
two bulbs in succession, one of which contains nitro
gen at ordinary pressure and the other rarefied nitro
gen, it is found that the cathode is a'iways more 
strongly heated than the anode. The author recalls 
the analogy of the electric arc, which experiences a 
higher resistance in hydrogen than in air.-E. Villari, 
Physikal. Zeitschr., February 1, 1903. 

NEW FOLDING OPERA GLASSES. 

UNDER the name of "La Mignonne," M. Petit, of 
Paris, has just put upon the marl,et a double opera. 
glass of very ingenious and careful construction, which 
instantaneously opens and closes like an ordinary 
portemonnaie and which occupies hardly any more 
space than the latter in the pocket. The apparatus 
consists of a fiat and light frame, ·carrying at its up
per part the oculars, which are fixed upon guides of 
sufficient length to direct the rays and serve as dia
phragms placed at the proper spot. These oculars 
may be made to slide by means of a focusing screw 
with a 'mitled head. At the lower part are placed the 
objectives, which are mounted upon a pivot fixed on 
the line passing through their center, thus perinitting 
of their being turned around their axis in order to 
bring them to a position at right angles with the 
plane of the frame, or else to place them in the plane 
of the latter, according as the apparatus is open or 
closed. The whole is inclosed in a fiat leather-covered 
meta'i case provided at the sides with small bellows to 
permit of its extension, and to form a true camera in 
which the opera glass is housed. This case is of 
elegant form and devoid of angles, and has been made 
as small as possible without the sacrifice of any part 
of practical use. A small button in the form of a 
rounded T projects slightly externally, and, after the 
case has been opened thrcugh a pressure upon its 
clasp, permits of turning the objectives to an oper
ative or inoperative position. 

The focusing of the apparatus is performed in the 
same way as in opera glasses of the usua'! type, and 
this is one of its important characteristics, since it is 
one of the first folding glasses, in which the screw 
for the regulation of the focus has been preserved. 
This permits of its being easily Ilst:d with one hand. 

NEW FOLDING OPERA GLASSES. 

1. Method of using. 2. GilneraJ view. 

The real magnifying power of the instrument is 3�� 
diameters, which is amply sufficient for the theater. 
The manufacturer, however, has provided for this same 
model special glasses of greater power that givp a mag
nification of 4% diameters. Under such circumstances 
the apparatus is capable of rendering genuine services 
to tourists, frequenters of the race track, and even to 
army officers. . 

Optically, the instrument presents every quality re
qUiSite-achromatism, perfect centering, diaphragms, 
and camera obscura forming a sunshade. The clean
ing of the objectives is simple and does not necessitate 
any dismounting. The construction is strong and no 
aluminium enters into it. The thickness of the 
largest size is 6-10 of an inch when closed, and the 
weight is approximately 5 ounces. Another and smaller 
size for ladies is of the size of a portemonnaie, and 
weighs but 3%, ounces.-Translated from La Nature for 
the SCIENTIFIC AMERICAN SUPPLEMENT. 

AN UNRECORDED PROPERTY OF CLAY.* 

SOME years ago the writer found that ordinary clay, 
such as is used for bricks, and commonly spoken of as 
plastic clay, would, if dried sufficiently to remove nearly 
all its moisture, lose its cohesive properties, and would, 
if water were afterward applied to it in considerable 
quantities, become an almost liquid mud. On the other 
hand, clay which has not been so dried will not absorb 
any more water, and will lose only some of its outside 
particles in the washing. The writer has been unable to 
find any reference to this property of the material in 
question in the text books at his disposal. 

It came to his notice under the following circum
stances: 

* Extracts from a paper hy H. J. Camble. M. (:anadian Soc. C. E. Read 
before tbat Society Deeember 4, 1902. 

The main line of the Canadian Pacific runs for nearly 
150 miles through a portion of British Columbia, situ
ated between the eastern slope of the Cascade Range 
and the western slope of the Gold Range. There is no 
regular rainfall over this area, and crops cannot be 
grown without irrigation. A good many thunderstorms 
do occur in the summer, but only over very limited 
areas, and the rainfall from them runs away quickly 
without soaking into the ground to more than a depth 
of one or two inches, and is dried off in a few hours by 
the rapid evaporation incident to the region. . . 
Water has been lavished upon the fields for nearly forty 
years, and has been the cause of numerous landslides, 
one of the greatest of which occurred in 1881, when 
about 100 acres slid forward for nearly a quarter of a 
mile, falling in that distance about 300 feet, and com
pletely blocking the Thompson River for about three 
days by forming a dam 75 feet or more in height. Many 
similar slides on a smaller scale have occurred since 
that date, but generally, with slower movement and 
less disastrous effect. One of these is of large area and 
includes a portion of the railroad line; it has required 
constant watching and has been a cause of much 
anxiety to the railroad officials, because, although its 
forward progress has been slow, it has begun to move, 
year after year, at a date about three months after the 
beginning of the irrigation season, and has continued 
moving for about the same period. 

In 1886 the Canadian Pacific Company took legal pro
ceedings against the parties irrigating the fields above 
this slide, and it devolved upon the writer to furnish 
th'e legal advisers for the company with evidence to 
prove that the slide was due to the action of irriga
tion water. An investigation was made by the writer 
in consultation with Messrs. Stanton and Schuyler, who 

.were employed by the company, as experts in hydraulic 
engineering, and, particularly, in irrigation practice, 
and with Mr. H. J. Warsap, manager of the Canadian 
Pacific Railway Portland Cement Works at Vancouver, 
an expert in clays. At the slides were found beds of 
clay so exceedingly dry and hard as to have the appear
ance of soft sand stone, and still retaining the marks 
of picks in the slopes of cuttings, where dressed many 
years ago. When a block of this dry indurated clay 
was placed in a soup plate and water dropped upon it, 
the clay absorbed 50 per cent of its own weight without 
change of form or other visible effect, but when it had 
absorbed about 60 per cent of water, its structure com
pletely collapsed and became as fiuid as water. 

This was considered by us as conclusive evidence that 
the irrigation water which had been poured for weeks 
and months on these beds of clay had been the cause of 
the slide, bu t, in court, this argument was met by a 
demand from the opposing counsel to be told why the 
bluffs of this material, which were washed at their base 
by the river, did not disintegrate and slide. Several 
ingenious theories were offered to account for this, but 
were not convincing, and the writer now thinks that it 
was because these bluffs had never been dried out below 
high water mark, and the material in them, therefore, 
did not possess the property of soaking up water and 
of finally coJ'lapsing. 

A year or more -attcI' the - tria:!, the writer, while 
experimenting with Mr. Warsap on some clay, which 
had been dried for other purposes, found that it gave 
the very same results as the dry clay from the interior 
of the Province. This led to experiments with other 
clay, and it was found that they all lost their cohesive 
properties when the moisture was removed. 

It is probable that this property of clay has been the 
cause of many of the landslides which have occurred 
this year in the valley of the Oldman and Be'lly rivers, 
between Medicine Hat and the Crow's Nest Pass, for 
there has been an exceedingly heavy rainfall over these 
valleys during the year for the first time since they 
have become known. 

HOW PEAS ARE CANNED. 

THE sea:son of canning activity at the two plants in 
Rome, N. Y., and in others in surrounding villages, is 
now on in good earnest, and from this time till the coli:l 
weather of the approaching fall there will be no ces
sation. The season for opening is about a fortnight 
earlier than that of last year. 

Peas are the first crop to mature, and the early 
varieties, commonly known as June peas, are of a 
quality seldom equaled, and the indications are for 
a good yield. Central New York might well be called 
the home of the canning industry of the Empire 
State from the number of factories here. One of the 
largest, and perhaps the largest, is on the banks of 
the Black River Canal, about half a mile north of its 
junction with the Erie Canal. In connection with the 
factory there is a large farm, where are grown some 
of the products put up in cans, while the farmers 
round about furnish the rest on contracts for acreage. 
In the course of the busy season many men, women, and 
young people find employment, and many a family's 
little store of money is materially increased. 

The industry of putting up canned goods is rapidly 
growing, and the processes by which the different 
crops are made ready fOT the marlcet form an inter
esting sight. It is hard'ly possible to conceive the 
rapidity with which the work is carried on and the 
important part played by machinery. Take, for in
stance, the canning of peas, where the vines are cut in 
the field by a mowing machine and loaded on the 
wagons the same as is done with hay. Arriving at 
the sheds of the factory as wanted, they are placed 
on an endless chain and carried overhead to the work
men who tend the machine known as the "viner." In 
looks it resembles a large, old-fashioned revolving 
squirrel cage, in which are paddles which beat the 
pods and allow Ute peas to fall out through the meshes 
of the cage, while the vines and pods are carried 
by the endless chain to the silo, some distance away. 
As some pieces of vines and pods pass through with the 
peas, they are run through a squirrel cage which, re
volving, causes the peas to be separated from the other 
substances, when they pass out of it into trays. 

PaSSing onward, the peas are next poured into a 
machine reminding one of the old-time fanning mills 
seen in farmers' barns. Here they are further cleaned 
before passing through into the "grader," which is 
another cylinder, in which there are several sections 
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with different sized meshes, and the peas roll along 
until they come to the mesh which permits them to 
fall through. All the while they are in this cage 
dropping water is washing them and carrying out the 
dirt that may be on them. Each size is now labeled 
and kept separate. 

The "blancher," as it is called, is a trough of 
boiling water, through which the trays or peas are 
carried on the endless chain, requiring about ten min
utes to pass twenty-five feet. As some of the skins of 
the peas, and possibly other dirt, may yet be clinging 
to the peas, they move on to the second series of squir
rel cages, where the revolving motion again cleans 
them while cold water is continually dripping into the 
cage and on them. Now they pass out on to a belt 
about three feet wide and slowly move along between 
rows of women, whose business it is to pick out any bad 
peas or any other foreign substance. Dropping from 
this table into trays, they are carried by men to the 
filler. This is the machine that automatically fills the 
cans, which are dropped down through tubes from the 
storeroom above. When the can falls into position on 
the moving chain it is carried under the spout, which 
is then automatically opened, allowing the same quan
tity of peas to fill each can, at the rate of seventy to 
eighty cans a minute. The movement is so well timed 
that its );>Iace is taken by an empty can while it moves 
under the pipe through which the hot liquid is auto
matically measured and poured into it. The can now 
swings on its course, going through a brusher, or 
wiper, where it is cleaned and any surplus on top 
brushed off. Two boys now place caps on the cans as 
they move along past them to the soldering machine. 
with which is combined the "acider," which prepares 
it for taking the solder. After they come out of there 
they are branded with the quality and grade while on 
the way to the "dotter," who solders the little hole in 
the center of each cap. The inspector then ta,kes his 
turn, and if the cans are all right they are soon at the 
end of their first journey, as they pass on to a table, 
when they are removed and put into large steel crates, 
preparatory to a second journey of some 150 to 200 
feet under ground on an endless chain to reach the 
building where the "cookers" are. 

Coming out of the "cookers," the crates now go 
on to a slowly moving chain, which tal,es about half an 
hour to pass through the channel of cold water 150 feet 
long to the storeroom, where they are COQI enough 
to handle. La.ter in the season, when the lalJeling is 
done, machinery again takes a prominent place. 

Among the products of this plant are canned peas, 
beans, succotash, pork and beans, pumpkins, tomatoes, 
and beets.-New York Tribune. 

A SPEE!DOMETER FOR AUTOMOBILES. 

A SPEEDOMETER invented by Mr. Joseph W. Jones, 
of New York, can be attached to the steering knuckle 

DASHBOARD SPEEDOMETER, SHOWING FLEX
IBLE SHAFT, FRICTION PULLEY, AND 
RING FOR SAME. 

or the dashboard. In the latter case the mechanism 
of the instrument is driven through a fiexible shaft, 
instead of directly, by a small friction wheel rubbing 
against a rim attached to the spokes. The general 
appearance and details of the speedometer can be seen 
in the illustration and diagram. The metal ring, a, 
is pivoted on the shaft, A, and is linked by a wire, E, 
to the grooved disk, D. This disk is slidable along A, 

DIAGRAM OF SPEEDOMETER. 

and when centrifugal force tends to move a to a posi
tion at right angles to A, the ring pui'ls D along with 
it on the shaft. This lateral movement of D serves to 
rotate cam F slightly around its pivot, G, by means of 
pin, H, engaging slot in disk, D. The movement of cam, 
F. is communicated through pin, K, to &rm I, which 
moves indicating needle, L. The instrument is both 
Rimple and accurate, and gives constantly to the 
driver an indication of the speed at which his machine 
is traveling. 
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